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CONSTANT-RATE VOLATILE MATERIAL
DISPENSING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of co-pending U.S.

Provisional Patent Application Ser. No. 60/791,133, filed Apr.
11, 2006, which 1s incorporated herein 1n 1ts entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates generally to volatile material
dispensing devices, and more particularly, to a volatile mate-
rial dispensing device for dispensing at a constant rate.

2. Description of the Prior Art

A number of attempts have been made to devise volatile
maternial dispensing devices. These devices dispense per-
fumed fluid, aromatic oils, odor deodorizers, disinfectants,
scented gels, insecticides, or the like, that scent or modity the
atmosphere. Typically these devices are used 1 a room,
vehicle, or other confined space. Volatile material dispensing
devices that are designed to produce a pleasing aroma, often
called air fresheners, have become common household prod-
ucts. Not only do these provide a sense of cleanliness and
pleasantness, but they also offer the benefit of increased
safety. For example, some universities do not allow the use of
candles 1n dormitory rooms due to the fire danger, but encour-
age the use of safe and effective volatile material air freshen-
ers nstead.

Various systems of dispersal are known, both active and
passive.

Active systems 1nclude both manual systems and powered
systems. Manual systems function when a button 1s pushed to
activate the dispersal mechanism, such as when the button 1s
depressed on an aerosol can. By quickly spraying a quantity
of small particulates, manual systems have the advantage of
fast delivery, however they do not provide automatic, con-
tinuous dispersal, but require the consumer’s 1nitiation each
time dispensing 1s desired. Powered systems, using electricity
or battery power, promote the diffusion of the vapor into the
atmosphere by heating the volatile material, or by increasing
air circulation and turbulence around the volatile material via
a Tan mechanism. Active powered systems, while automati-
cally providing continuous dispersal, do not provide a con-
stant level of intensity. They inmitially provide a higher inten-
sity that diminishes as time passes, as demonstrated in F1G. 1.
Even on the Glade® website, a popular manufacturer of elec-
trically warmed scented oils, the FAQ page informs 1ts cus-
tomers to expect that the fragrance will be stronger the first
few days.

Various passive types of volatile material dispensing
devices are known. Some early types called inverted bottle
evaporators used a gravity-fed system. A bottle filled with the
liquid was mverted 1n a pan to allow a pool of the liquid to
form 1n the pan. Evaporation occurred from the pool sur-
rounding the neck of the bottle. This type was so prone to
spills that 1t 1s no longer commercially available. Some other
older types, which are still offered, employ a container of an
aromatic liquid or o1l that 1s open to the air. Often a wick 1s
provided to increase the surface area available for evapora-
tion. These too are messy, prone to spillage, and potentially
hazardous to children and pets that might access the open
container. Furthermore, the consumer cannot control the dis-
pensing rate and the intensity fades over time. Aromatic gels
or semi-solids were more recently introduced. Gels are often
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enclosed 1n a vapor-permeable material and formed into a
convenient, disposable cartridge. Other disposable cartridges
include pads or sponge-like material permeated with vapor-
1zable agents. The cartridges are less cumbersome and more
convenient, but the dispensing rate cannot be controlled and
the scent 1s short lived, necessitating frequent replacement.
Additionally, cartridges are not able to provide a constant
level of intensity over time; istead the high initial intensity
drops off quickly, as shown in FIG. 1.

Accordingly, there 1s an established need for a convenient
volatile material dispensing device that 1s capable of deliver-
ing a controlled, consistent flow, producing a constant inten-
sity of vapor over time.

SUMMARY OF THE INVENTION

il

The present invention 1s directed to an improved, effective,
and easy to use volatile material dispensing device that 1s
capable of delivering a controlled, consistent flow, with an
appropriate drip rate to produce a constant intensity of vapor
over time. The volatile material dispensing device includes a
reservolr containing a supply of any one of numerous volatile
materials having an outlet port with an attached tube through
which the volatile matenal flows by gravity, a valve and valve
adjustment mechanism to control the flow rate through the
tube, and a lower housing that incorporates a pad to receive
the volatile material. The volatile material dispensing device
preferably includes a tear-oif tab that initially seals the tube
and prevents the flow of the volatile material until removed by
the consumer to activate the system and initiate the flow.
Optionally, the dispensing device may include an active
mechanism, such as a fan, to aid dispersal of the volatile
material. The dispensing device gives the user control of the
intensity of the vapor by providing the ability to adjust the
flow by utilizing the valve with the valve adjustment mecha-
nism. The device also provides constant vapor intensity over
time, as shown 1n F1G. 2, with a time-release dispersal mecha-
nism delivering a controlled, consistent flow, with an appro-
priate drip rate.

An object of the present invention 1s to provide a volatile
material dispensing device that allows for consistent dispersal
ol the volatile material to provide a constant intensity of vapor
over time.

Another object of the present invention 1s to provide con-
trol of the amount of tlow of the volatile material, thereby
providing control of the quantity of the vapor released into the
atmosphere.

An additional object of the present mnvention 1s to provide
a controlled, consistent flow of the volatile material.

Another object of the present invention i1s to provide a
volatile material dispensing device that 1s easy and economi-
cal to manufacture.

An additional object of the present invention 1s to provide
a volatile maternial dispensing device that can be used in an
existing fan type device as a replacement cartridge for other
types of devices already on the market.

A further object of the present invention 1s to provide a
volatile material dispensing device that can be adapted foruse
with a wide variety of volatile materials.

These and other objects, features, and advantages of the
present invention will become more readily apparent from the
attached drawings and the detailed description of the pre-

ferred embodiments, which follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The preferred embodiments of the invention will hereinat-
ter be described 1n conjunction with the appended drawings
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provided to 1llustrate and not to limit the invention, where like
designations denote like elements, and 1n which:

FIG. 1 1s a graph demonstrating the varying, diminishing
intensity of vapor release of prior art devices showing vapor
intensity versus time;

FIG. 2 1s a graph demonstrating the constant intensity of
vapor release of the volatile material dispensing device of the
present invention showing vapor intensity versus time;

FIG. 3 1s a perspective view showing a first preferred
embodiment of the volatile material dispensing device of the
present invention; and

FIG. 4 1s an exploded perspective view of a second pre-
terred embodiment of the volatile material dispensing device
ol the present 1nvention.

Like reference numerals refer to like parts throughout the
several views of the drawings.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Shown throughout the figures, the present invention 1is
directed towards an improved, efiective, and easy to use vola-
tile material dispensing device. Whereas previous devices
exhibited a varying, decreasing vapor intensity over time as
demonstrated 1n FIG. 1, the present improved volatile mate-
rial dispensing device provides constant vapor intensity over
time, as shown in FIG. 2, with a time-release dispensing,
mechanism delivering a controlled, consistent flow, with an
appropriate drip rate.

Referring now to FIG. 3, a volatile material dispensing
device, shown generally as reference number 10, 1s 1llustrated
in accordance with a preferred embodiment of the present
invention. As shown, the volatile material dispensing device

10 comprises both an upper reservoir 135 and a lower housing
20, with a tube 13 fluidly connecting them.

Reservoir 15 comprises side wall 39, top 40, and bottom
wall 41. The mterior surface of reservoir 15 defines a cavity
17 that 1s designed to hold a supply of any of a number of
volatile materials 11, such as perfumed fluid, aromatic oils,
volatile organic compounds, aromatherapy scents, odor neu-
tralizers, odor deodorizers, disinfectants, air {fresheners,
scented gels, insecticides, bioactive materials, or the like, that
condition, modily, or otherwise change the atmosphere. A
combination of more than one of these volatile materials 11
may optionally be utilized 1n the volatile material dispensing,
device of the present invention.

The lower area of side wall 39 1s provided with an attach-
ment mechanism, shown as internal flange 18 that enables the
upper reservolr 15 to easily be assembled with lower housing,
20. The lower section of the interior surface of reservoir 15,
bottom wall 41, 1s configured with an outlet port 12 with an
attached conduit or tube 13 that provides a passageway for the
volatile material 11 toward the lower housing 20. Tube 13 1s
provided with a controlling mechanism or valve 16 to control
the flow of the volatile material through tube 13. A valve
adjustment mechanism 14 1s attached to valve 16 to enable a
user to easily adjust the flow of the volatile material 11. The
valve 16 and valve adjustment mechanism 14 can be any
internal or external flow control valve as 1s known 1n the art,
for example needle valves, pinch valves, or stopcock-type
valves, but 1s shown here as a clamp on valve 16 that 1s
positioned around tube 13. When valve adjustment mecha-
nism 14 1s rotated, the clamp 1s tightened on the outside of
tube 13, thereby restricting the interior passageway of tube 13
to cause a reduction in the flow rate of volatile material 11.
Valve adjustment mechanism 14 1s moveable at least between
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a first position and a second position, but preferably may be
moveable among numerous available positions.

At the time of manufacture, a wrapping or protective cover
235 1s placed over the end of tube 13 to prevent the volatile
material 11 from flowing out of tube 13 until the consumer
wishes to use the volatile material dispensing device 10.
Protective cover 25 (best seen in F1G. 4) 15 attached to tear-off
tab 27. The volatile material dispensing device 10 1s activated
when the consumer 1nitiates the tlow of volatile material 11
by manually removing the protective cover 23 from the end of
tube 13 by pulling on tear-oif tab 27.

The volatile material 11 tflows by gravity feed past valve 16
to the end of tube 13 where 1t drips downward and 1s receirved
by pad 24. Pad 24 1s impregnated by the volatile material 11
at an appropriate, constant drip rate as determined by valve 16
in conjunction with valve adjustment mechanism 14. Then
the volatile material 11 evaporates at a steady rate to permeate
the atmosphere. Pad 24 is centrally located on the interior
surface of base 26 of lower housing 20, being attached by any
customary means, such as by glue or other adhesive matenal.
Pad 24 may be formed of any porous material, such as foam,
woven or non-woven fabric, or any other absorbent material.

Housing 20 1s formed by base 26 and housing wall 21.
Housing wall 21 has an attachment mechanism 23 that can be
engaged with internal flange 18 to allow reservoir 15 to be
attached to housing 20 for convenience of assembly of the
manufactured pieces. Wall 21 1s preferably designed with one
or more vents 28 configured to allow for air circulation or air
turbulence to encourage evaporation of the volatile matenal.
Wall 21 1s configured with at least one vertically extending
slot 31 to allow the valve adjustment mechanism 14 and
tear-oif tab 27 to extend beyond the housing wall 21 so the
consumer can access them. Two vertically extending slots 31,
38 are shown (best seen 1n FIG. 4). Tear-oif tab 27 and valve
adjustment mechanism 14 are each preferably positioned 1n
one of slots 31, 38.

Preferably, for ease of production, volatile material dis-
pensing device 10 1s made 1n an upper and lower part. The
upper part includes reservoir 15 with attached tube 13, valve
16, valve adjusting device 14, cover 25, and tear-oif tab 27. In
the manufacturing process, reservoir 15 1s filled with volatile
material 11 through fill point 29, and then fill point 29 1s
sealed, preferably by a heat seal. Then reservoir 15 1s joined
to lower housing 20 by engaging the lower housing attach-
ment mechanism 23 with internal flange 18.

FIG. 4 shows a second embodiment that includes the fea-
tures of the first embodiment with the addition of an active
dispersal mechanism, shown as rotor or fan 33 and 1ts asso-
ciated wiring and power supply. Fan 33 encourages more
airflow around and over pad 24 to enable faster evaporation of
volatile material 11. Fan 33 1s provided necessary wiring and
power, shown as battery pack 37 attached to support and
wiring structure 36, but alternatively fan 33 could be provided
with the necessary wiring and hardware to plug into a typical
household electrical outlet and configured to use standard
household alternating current power. Additionally, instead of
having the upper portion and the lower portion of volatile
material dispensing device 10 assembled at manufacture, the
upper part, including reservoir 15 with attached tube 13, valve
16, valve adjusting device 14, cover 25 and tear-off tab 27,
could be produced and sold as a replaceable cartridge 34. The
consumer would install cartridge 34 1n a housing 20. Alter-
natively, volatile maternial dispensing device 10 can be
designed with one or more attachments that are complemen-
tary to the attachment points of conventional aroma dispens-
ers, therefore being configured to be utilized 1n any other
conventional dispenser housing as 1s known 1n the art.
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Volatile material dispensing device 10 may be economi-
cally made of synthetic plastic or other suitable material.
Although illustrated 1n a generally circular form, 1n practice,
reservolr 15 and lower housing 20 may be 1n other geometric
forms and may, for example, be oval or cuboidal. Volatile
material dispensing device 10 may be freestanding and move-
able or may be designed to attach with an adhesive being
applied erther on the lower surface of lower housing 20, on the
back wall of battery pack 37, or on a flattened section of the
side wall 21 of lower housing 20 or side wall 39 of reservoir
15. Alternatively, a hook or eye for hanging could be molded
in the area of fill point 29 to allow volatile material dispensing
device 10 to be hung by a string or chain.

In both embodiments of the present invention as valve 16 1s
regulated 1n response to the manual adjustment of valve
adjustment mechanism 14, control 1s exerted over the amount
of volatile material that flows out of tube 13 and 1s received by
pad 24. This control thereby enables the user to determine the
amount of volatile material available on pad 24 for evapora-
tion, and consequently the intensity of the vapor produced.
Additionally, once manually adjusted with valve adjustment
mechanism 14, the device provides an automatic time-re-
leased method of dispersal. The tlow rate 1s continuous over
time; therefore the amount of volatile material impregnating,
pad 24 and evaporating 1s constant and the intensity of the
vapor produced 1s constant over time, as shown in FIG. 2.

Since many modifications, variations, and changes 1n
detail can be made to the described preterred embodiments of
the invention, 1t 1s ntended that all matters 1n the foregoing
description and shown in the accompanying drawings be
interpreted as 1llustrative and not 1n a limiting sense. Thus, the
scope of the invention should be determined by the appended
claims and their legal equivalents.

I claim:

1. A device for supplying volatile materials to be dispensed

into the atmosphere, comprising:

a reservolr having an interior surface defining a cavity and
defining an outlet port;

at least one volatile material contained 1n said cavity;

a tube coupled to said outlet port 1n fluid communication
with said cavity and configured to allow passage of said
at least one volatile material;

a valve coupled to said tube and configured to control the
flow of the said at least one volatile material through said
tube;

a valve adjustment mechanism being moveable between at
least a first position and a second position;

a lower housing having an interior surface, said lower
housing configured with one or more vents configured to
allow air circulation; and

a pad attached to said interior surtace of said lower housing,

to recerve said at least one volatile material.

2. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited 1n claim 1 wherein said
at least one volatile material comprises scented oil.

3. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited 1n claim 1 wherein said
at least one volatile matenial comprises a volatile organic
compound.

4. The device for supplying volatile materials to be dis-
pensed into the atmosphere as recited in claim 1 wherein said
at least one volatile material comprises a disinfectant.

5. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited in claim 1 wherein said
at least one volatile material comprises a pest control chemi-
cal.
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6. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited 1n claim 1 wherein said
lower housing further comprises one or more vertically dis-
posed slots, wherein one of said one or more vertically dis-
posed slots 1s configured to receive said valve adjustment
mechanism.

7. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited 1n claim 6 further com-
prising a tear-oil tab, and wherein one of said one or more
vertically disposed slots 1s configured to recerve said tear-oif
tab.

8. The device for supplying volatile materials to be dis-
pensed 1nto the atmosphere as recited 1n claim 7 wherein said
lower housing further comprises a fan mounted in said lower
housing.

9. The device for supplying volatile materials to be dis-
pensed into the atmosphere as recited in claim 8 wherein said
lower housing further comprises power means electrically
connected to said fan and configured to power said fan.

10. The device of claim 9 wherein said power means com-
prises a battery.

11. The device of claim 9 wherein said power means com-
prises standard household alternating current.

12. An aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal, com-
prising:

a reservolr comprising a top, a bottom wall, and at least one
reservoilr side wall, said reservoir having an interior sur-
face defining a cavity and defiming an outlet port;

a lower housing comprising at least one lower housing side
wall and a base, said base having an 1nterior surface, said
at least one lower housing side wall configured with one
or more vents configured to allow air circulation and
configured with two vertical slots;

at least one volatile material contained 1n said cavity;

a tube having an upper section coupled to said outlet port
and having a lower section extending downward into
said lower housing, said tube providing fluid communi-
cation between said cavity and said lower housing, said
tube configured to allow passage of said at least one
volatile material;

a valve coupled to said tube and configured to control the
flow of the said at least one volatile material through said
tube;

a valve adjustment mechanism disposed 1n one of said two
vertical slots of said at least one lower housing side wall
being moveable between at least a first position and a
second position;

a pad attached to said interior surface of said base, said pad
configured to receive said at least one volatile material;
and

a tear-oif tab disposed 1n one of said two vertical slots of
said at least one lower housing side wall, said tear-off tab
extending from said lower section of said tube to the
exterior of said lower housing, said tear-oif tab config-
ured to removably cover said lower section of said tube.

13. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 12, wherein said lower housing turther com-
prises a fan mounted 1n said lower housing and comprises a
power means electrically connected to said fan and config-
ured to power said fan.

14. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited i claim 13 wherein said power means comprises a
battery.
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15. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 13 wherein said power means comprises
standard household alternating current.

16. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 13, wherein said at least one volatile material
comprises a scented oil.

17. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited in claim 13, wherein said at least one volatile material
comprises a volatile organic compound.

18. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 13, wherein said at least one volatile material
comprises a disinfectant.
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19. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 13, wherein said at least one volatile material
comprises a pest control chemical.

20. The aroma dispensing device for delivering volatile
materials at a constant rate for atmospheric dispersal as
recited 1n claim 13, wherein said reservoir further comprises
an nternal flange and wherein said lower housing further
comprises an attachment mechanism configured to be
engaged with said internal flange, whereby said reservoir can
be attached to said lower housing.
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